INTRODUCTION
ancer is emerging as a major cause Cof mortality all around world.
Pediatric cancer is challenging experience for the child as well as 1 family. Leukemia is the type of cancer affecting bone marrow and blood. Acute lymphocytic leukemia (ALL) is common type of leukemia and is a result of malignant production of lymphoid precursor cells in bone marrow and 2 blood. Symptoms of ALL include breathing problems, infections, laziness, fever and blood loss. It is estimated that Pakistani children with ALL have higher burdens of Leukemia which might result 3 in poor prognosis. Though cranial irradiation are associated with hemosiderin and white matter lesions in 16, 17 ALL survivors.
Though previous studies have examined long-term consequences on cognition, emotion and behavior, but there are no studies in literature which have examined cognitive control and self-regulation abilities in ALL survivors. Therefore; the aim of the present study was to assess executive control and self-regulation abilities of ALL survivors. The study examined the question whether ALL survivors cured with systematic chemotherapy excluding cranial radiation show any differential performance on executive function and self-regulation as compared with healthy individuals. Given the treatment related neurotoxic effects and structural brain changes, it was hypothesized that ALL survivors would be deficient in executive control, emotional, behavioral and cognitive regulation in contrast to healthy control subjects.
The study had a cross-sectional research design. Thirty-five children and adolescent survivors of childhood ALL at Jinnah Hospital, Children Hospital and Shaukat Khanum Memorial Cancer Hospital Lahore and thirty-five demographically matched healthy control children participated in the study from March 2013 until February METHODS 2014 (Table I) . ALL survivors completed treatment protocol at Jinnah Hospital, Children Hospital and Shaukat Khanum Memorial Cancer Hospital, Lahore, Pakistan. Inclusion criterion for ALL survivors was as follows: (i) completed the treatment protocol for standard or high risk childhood ALL (ii) continuous first remission without relapse. Exclusion criterion for ALL group were as follows: (i) history of CNS pathology, bone marrow transplant, other cancer diagnosis, or major medical illness (ii) neurological or psychiatric disorder. Convenient sampling was used. Patients who were willing to participate in the study were included. The inclusion criterion for healthy control children were: (i) no history or present diagnosis of cancer (ii) no known neurological or psychiatric illness. 18 TMT is a neuropsychological instrument to examine executive control abilities. The test consists of two parts. In Part A, subjects are required to connect numbered circles whereas part B required subjects to connect a series of numbered-lettered circles alternating between these sequences. TMT part A reflects visuoperceptual abilities and part B indicates working memory and task switching abilities. TMT was administered to thirty-five childhood survivors of ALL and thirty-five healthy children (participants of present study) by researchers themselves. The time taken by the participants was recorded through a stop watch. Chronbach's alpha = .80, p<0.001 and test-retest reliability after 2 months (r=.85, p<0.001) were high for sample in the current study. TMT has been used previously to examine visuomotor scanning speed (part A) and executive functions (part B) validated in patients with various types of cancer, for instance acute myelogenous 19, 20 leukemia, patients with cancer in 21 22 palliative care, patients with ALL. 
Measures Trail Making Test (TMT)

Self-Regulation Questionnaire
EXECUTIVE CONTROL ABILITIES AND SELF-REGULATION IN SURVIVORS OF CHILDHOOD ACUTE LYMPHOCYTIC LEUKEMIA
Statistical Analysis
Demographic and clinical variables were analyzed through descriptive statistics. Group differences on TMT and self-regulation scale were assessed through t-test.
Procedure
The study was approved by the board of studies of The Islamia University of Bahawalpur, Pakistan. All participants and their parents gave written informed consent. Participants were given instructions to complete TMT as quickly as possible. They were told that the test will measure higher order cognition and they had to complete two parts of TMT.
In part A, they had to connect a trail consisting of numbers encircled and in part B, they had to complete the trail which alternates between numbers and letters 1-A-2-B-3-C, etc. Professional psychologists administered the test and recorded completion time on both parts of TMT in seconds. Then, they were given instructions to complete self-regulation questionnaire. They were told that the questionnaire contains statements which examine your ability to regulate negative emotional and behavioral reactions. After completion of questionnaire, they were debriefed and thanked for their participation.
Descriptive statistics were computed for demographic and clinical characteristics (Table I) In addition, both groups performed significantly different on self-regulation questionnaire. ALL group in contrast to control group showed impaired emotional regulation; behavioral regulation and cognitive regulation (Table II) .
The present study was conducted to examine executive control and selfregulation in survivors of childhood ALL. There were few important findings: (i) survivors of childhood ALL showed deficits in executive control in contrast with healthy control children. 
RESULTS
DISCUSSION
